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[57] ABSTRACT 
Radiator core modules are connected to a radiator 
frame and establish communication between spaced 
inlet and outlet manifold tanks on the frame by means of 
first cooperating male and female elements provided on 
a core module and one of the manifold tanks to establish 
communication between the one manifold tank and 
module upon the module and one manifold tank being 
moved against each other in a first direction and by 
second cooperating male and female elements provided 
on the module and the other of the manifold tanks to 
establish communication therebetween upon the mod- 
ule and other manifold tank being moved against each 
other in a second direction that is transverse to the first 
direction. 

12 Claims, 3 Drawing Sheets 
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module end. Further, a substantial length of the core has 

SECTIONAL CORE RADIATOR " the reduced diameter to permit passage through the one 

port, and this may undesirably limit flow volume and 

BACKGROUND OF THE INVENTION heat exchange surface area. 

1 Field of the Invention 5 As an alternative to assembling core modules with 

This invention relates to heat exchangers and, more axially aligned inlet and outlet tubes according to Nen- 

particularly, to structure for sealingly mounting modu- deck, the inlet manifold tank can be built around the 

lar cooling cores on a radiator frame. core modules that are already in place on the outlet 

2. Background Art manifold tank. This, however, complicates assembly 

It is known to construct heat exchangers, such as 10 and disassembly of the core modules. Some of the bene- 

radiators used with internal combustion engines, with fits of the modular core construction would therefore 

modular cooling cores communicating between inlet not be realized. 

and outlet manifold tanks. The modular construction is CI7UUAOV „ TXT , /trxrrTr , XT 
preferred to a single piece core construction particu- SUMMARY OF THE INVENTION 
larly in high stress environments, because it is more 15 The present invention is specifically directed to over- 
durable than a radiator with a one piece core, and in coming the above enumerated problems in a novel and 
environments where physical damage to the core sec- simple manner. The invention describes a radiator 
tion is likely. which need not be disassembled or removed from its 
The principal advantage with the modular construe- installation in order to service it by replacing or repair- 
tion is that one need only remove and replace or repair 2U damaged core modules. Additionally, the invention 
the damaged core module, leaving the remaining mod- has features which eliminate assembly and thermal 
ules in place. The individual core modules can be easily stress in ^ CQre modules> tnereby increasing durabil- 
removed and replaced at a relatively modest cost, . 

whereas damage to a portion of a single piece core may Accordi t0 the inveil tion, improved structure is 

require removal and replacement of the entire core 25 * connecting core modules to a radiator 

section This is tune consuming and costly. Frame to establish communication between spaced inlet 

In the event that a core module is damaged ana a , . 4 , , 4 . . c f 

replacement is not readily available, the ports in the ™> ou let manifold tanks on the frame. First cooperat- 
defective core module can be plugged, with the module and female elements are provided on a core 
reinstalled, to continue operation of the engine at partial 30 module and one of the manifold tanks to establish corn- 
load (depending on ambient temperature) until-a re- tnunication between the one manifold tank and module 
placement can be procured. * upon the module and one manifold tank being moved 

A further advantage of the modular construction is against each other in a first direction. Second cooperat- 

that the core modules have some inherent flexibility on ing male and female elements are provided on the mod- 

the radiator frame and will absorb shock and accommo- 35 ule and the other of the manifold tanks to establish 

date twisting and thermal expansion better than a single communication therebetween upon the module and 

piece core is capable of doing. other manifold tank being moved against each other in 

Some conventional core sections have upper and a second direction that is transverse to the first direc- 

lower collecting tanks connecting to the inlet manifold tion. 

tank and outlet manifold tank, respectively, through 40 i n a preferred form, the outlet manifold tank has a 
projecting tubes which are sealingly accepted in ports por t to sealingly accept a tube on the lower portion of 
in the manifold tanks. Heretofore, relatively compli- tne core module upon the module being moved down- 
cated structures have been used to mount the core mod- wardly relative to the outlet tank. The upper portion of 
ules on the radiator frame. tne module has a horizontally projecting tube which is 
One example of a prior art structure is shown and 45 se alingly engaged in a port on the inlet manifold tank 
described in U.S. Pat. No. 1,354,341, to Rossi. In Rossi, upon the tobc being directed horizontally and rear- 
core modules are provided with upper and lower rear- wardl int0 tne inlet tank port ^ the one tube already 
wardly projecting nipples which are extended through seated m thg QUtIet ^ port 

ports in spaced manifold tanks. With the nipples and ^ module tubes c00per ate with each other to main- 
ports aligned, each module is pressed towards the tanks 50 ^ ^ COfe fa Qn the fadiator frame> As long 
to compress the nipples sealmgly in the ports. A strap fa ^ remains wkhm its portf the 
and bolt are used at both the upper region and lower ™ from the QUtlet ^ To 
region of each core module to prevent the nipples from * ins fa lace? a on 

escaping from their respective tank ports the module is attached to the inlet tank to block the 

It is also known to have inlet and outlet tubes on core 55 «wa*u«; » aiu* u . ™™* 

modules that are in axial alignment with each other, <?PP er f* ule P ortl ° n a S alnst ^ g -T w ! 
such as those shown in U.S. Pat. No. 4,236,577. to Nen- from ±e frame wlth the u PP er Wbe ln the mlet tank 
deck. In Nendeck, each module has an elongate cylin- P ort * , - , , . 
drical configuration with reduced diameter ends for Accordingly, all the advantages of the modular core 
reception in axially aligned ports on spaced manifold 60 construction are realized with the mventive structure 
tanks associated with a frame. One of the reduced diam- and assembly of the core modules is simplified over the 
eter ends is sufficiently long that it can be directed aforementioned prior art structures. Assembly of the 
__ymirn1ly through onf po rt in the frame, with the mod- individual cores involves simply tilting the upper por- 
ule slightly tilted, far enough to allow the core module tion of the module slightly forwardly away from the 
to be reoriented to align the lower end over the other 65 frame and introducing the bottom tube into a port in the 
port. The module is shifted axially to seal its other end. outlet tank. Upon the bottom tube being fully seated, 
A substantial amount of space is required over the top the upper portion of the module can be pushed rear- 
frame port to permit the required penetration by the one wardly to its vertical position which seats the upper 
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tube in the port in the inlet tank. Disassembly involves 
reversal of the assembly steps. 

In a preferred form of the invention, rubber grom- 
mets are provided in each of the tank ports to sealingly 
surround the tubes. The modules are effectively sup- 5 
ported from the frame on rubber and thus are positively 
sealingly connected yet a modicum of shifting relative 
to the radiator frame is permitted. The core sections are 
isolated from shock by the grommets and the tube on 
the lower portion of the core module can move up and 10 
down in its sealing rubber grommet to accommodate 
thermal expansion and assembly variations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevation view of a radiator with a 15 
frame and some core sections assembled to the frame 
using serpentine fin core modules according to the pres- 
ent invention; 

FIG. 2 is a side elevation view of the radiator in FIG. 

FIG. 3 is an enlarged, fragmentary view of structure 
for holding the top portion of each core module against 
the radiator frame; 

FIG. 4 is a view similar to that in FIG. 3 with an 
alternative type of structure for holding the top portion 
of each module against the frame; 

FIG. 5 is a sectional view of a resilient grommet used 
to seal the connection between inlet and outlet tubes on 
i.the modules and the radiator frame; 3Q 

FIG. 6 is a schematic representation of the frame and 
core module according to the invention with the upper 
portion of the core module pivoted away from the 
frame to disassemble the module; and 

FIG. 7 is a view similar to that in FIG. 6 with the 
core module separated from the frame; 

FIG. 8 is a front elevation view of a plurality of plate 
fin core modules according to the present invention 
.arranged in side-by-side relationship; 

FIG. 9 is a perspective view of a partially assembled 40 
plate fin core module according to the present inven- 
tion; 

FIG. 10 is a fragmentary, front elevation view of a 
radiator frame with one assembled pair of vertically 
stacked core modules according to the present inven- 45 
tion; 

FIG. 11 is an enlarged, fragmentary, front elevation 
view of a connection between the stacked core modules 
of FIG. 10; 

FIG. 12 is an enlarged, fragmentary, side elevation 50 
view of the core module connection of FIG. 11; 

FIG. 13 is a view of a radiator frame and module 
similar to that in FIG. 6 with inlet and outlet tubes on 
the radiator frame. 
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A partially completed radiator according to the pres- 
ent invention is shown in FIGS. 1 and 2. The radiator 
comprises a rigid frame 10 having an upper, inlet mani- 60 
fold tank 12, a bottom, outlet manifold tank 14 and 
spaced, upright side frame members 16, 18. The tanks 
12, 14 are preferably constructed from steel and define 
fluid retaining chambers 20, 22, respectively, whose 
ends are sealed by the side frame members 16, 18. 65 

The inlet manifold tank 12 has an inverted L-shaped 
configuration in cross section and has a downwardly 
facing surface 24 and a rearwardly recessed forwardly 



facing wall 26. A plurality of ports 28, on evenly spaced 
centers, extend through the wall 26 on the inlet tank 12. 

The outlet manifold tank 14 has a generally rectangu- 
lar configuration in cross section with an upwardly 
facing wall 29 having ports 30, equal in number to the 
openings 28 in the inlet tank, and in vertical alignment 
therewith. An air baffle 31 is mounted to the upper wall 
29 and spans the distance between the side frame mem- 
bers 16, 18. In the depicted embodiment eight ports are 
provided in each of the tanks 12, 14, to accommodate an 
equal number of core modules 32, which are on the 
order of 4J inches in width. 

Each module 32 has an upper collection tank 34 and 
a lower collection tank 36. In each module 32, a plural- 
ity of spaced, oval tubes 38 in one or more rows com- 
municate between the upper and lower tanks 34, 36. 
The upper tank 34 is connected to the frame 10 for 
communication with the manifold tank chamber 20 and 
the lower collection tank 36 is connected to the frame 
10 for communication with the lower manifold tank 
chamber 22 by structure that will be described in detail 
below. 

Briefly, the general operation of the cooling system is 
as follows. A cooling fluid is introduced to the system 
through a filler neck 40 on the inlet manifold tank 12. 
The coolant is circulated in the system, which typically 
includes an engine 41, by a pump 42 (FIG. 2). The pump 
delivers high temperature coolant to the inlet tank 
chamber 20 through an inlet port 44 on the tank 12. The 
coolant circulates through the tubes 38 in the core mod- 
ules 32 and flows into the outlet tank chamber 22 and 
from there exits through an outlet port 46 on the mani- 
fold tank 14 for delivery to the engine 41 to effect cool- 
ing thereof through heat exchange. 

The core modules 32 dissipate heat from the coolant 
that is circulated through the tubes 38 in the core. In the 
depicted embodiment, multiple rows of vertical tubes 
are provided in each module for communication be- 
tween the collection tanks 34, 36. Two or more rows or 
tubes 38 may be provided. A serpentine arrangement of 
fins 47 is attached to each tube to increase the surface 
area for heat dissipation. Core side members 48, 50 
maintain the assembly of tubes 38 and fins 47 in each 
core module 32 closely together to define a rigid, uni- 
tary core. 

Preferably, the tubes 38 are made from brass, as is the 
bottom wall 52 of the upper collection tank 34 and the 
top wall 54 of the lower collection tank 36. The remain- 
der of each tank 34, 36 is preferably constructed from 
steel. 

The details of the connection between the core mod- 
ules 32 and frame 10 are shown clearly in FIGS. 1-5. 
The upper collection tank 34 on each module has an 
opening 56 which accepts an inlet tube 58, that is prefer- 
ably constructed from brass. The tube 58 has a radially 
enlarged, annular shoulder 62, which abuts a rear- 
wardly facing surface 64 on the tank 34 with the tube 58 
fully seated in the opening 56. To secure the tube 58 a 
portion 66 thereof within the collection tank is turned 
radially outwardly and secured as by soldering to the 
inside surface 68 of the tank 34 to make a fluid tight 
connection. 

The. lower collection tank 36 has an outlet tube 70 
having substantially the same configuration as the inlet 
tube 58 and is secured in similar fashion to the bottom 
wall 72 of the collection tank 36 in a port. 

Assembly of each module 32 is initiated by first tilting 
the core and locating the outlet tube 70 over an opening 
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in rubber groraraet 74 in a port 30 in the manifold tank provided so that module 32 can be moved in direction 

14. Downward movement of the module 32 in the FIG. 116 for sufficient distance to disengage tube 70 from 

6 position seats the tube 70 in the grommet 74. Once this grommet 74. 

position is realized, the upper, portion of the core mod- The spatial relationship of the core module 32 and 

ule 32 is pivoted rearwardly (clockwise in FIGS. 6 and 5 radiator frame 10 in FIG. 6 and FIG. 7 is exaggerated 

7) about the outlet tube 70 so that the outlet tube fully for descriptive purposes. 

seats and inlet tube 58 aligns with the grommet 74 in To control lateral vibrations, L-shaped spacers 118 
port 28 and can be pressed therethrough. A slight clear- (FIG. 1) are attached to the core modules to close clear- 
ance is maintained both between the upwardly facing ances which are necessary for assembly and disassembly 
surface 69 of tank 34 and the downwardly facing sur- 10 of core modules. Each spacer comprises a first leg 120 
face 24 on tank 12 and the downwardly facing surface and a second leg 122 which resides between the side 
72 on the tank 36 and upwardly facing surface 29 on members 48, 50 on adjacent core modules and maintains 
tank 14 to facilitate assembly and disassembly of the a slight spacing therebetween that is determined by the 
cores 32. thickness of the second leg 122. An opening 124 is pro- 
To seal the connection between the wall 26 and inlet 15 vided in each of the first legs 120 to facilitate assembly 
tube 58 and the tube 70 and wall 30, a rubber grommet to the side members 48, 50. 

74 is provided in each of the ports 28, 30. Each grommet While the invention has been described with core 

comprises a cylindrical body 76 with an enlarged head modules having serpentine fins, the invention also con- 

78 defining a shoulder 80, which abuts the surfaces 26, templates use of plate fin core modules as shown in 

29 with the grommets in the ports 28, 30 respectively. 20 FIGS. 8 and 9. 

The grommet 74 has an axial bore 82 defining a passage- In FIG. 9, the details of a single core module at 126 

way for the inlet tubes 58 and outlet tubes 70. At the end are shown. The core module 126 comprises an upper 

of the body 76 remote from the head 78, the core is collection tank 128 and a lower collection tank 130. 

restricted by a radially inwardly directed frusto-conical Communication is established between the tanks 128, 

surface 84. 25 130 by a plurality of vertically extending oval tubes 131. 

Prior to assembly of the core modules 32, the grom- In the FIG. 9 configuration for the modules 126, five 

mets 74 are inserted through the ports 28, 30. The tubes rows of tubes 131 are provided with nine tubes in each 

58, 70 are then directed through the grommets 74 and row. A stack of thin, horizontally oriented, flat metallic 

each has a diameter slightly larger than the inside sur- plate fins 132 are punched and frictionally accept the 

face 86 bounding the bore 82 so that the grommets 74 30 tubes 131. Heat from the tubes is conducted through the 

are squeezed within their respective openings. Upon the plate fins 132, which have a substantial surface area and 

tubes 58, 70 encountering the surface 84, the surface 84 thus efficiently dissipate heat. The plate fins 132 are 

is deformed radially outwardly. As seen clearly in closely, vertically spaced from each other throughout 

FIGS. 3 and 4, the radius of the grommet is effectively the height of the module 126 between the tanks 128, 

enlarged at the rear surface 88 of the wall 26 to form a 35 130. Only three plate fins 132 are shown in FIG. 9 and 

radially outwardly directed projection 90, which, in the spacing therebetween is exaggerated for purposes of 

conjunction with the head 78 captures the wall 26 to illustration. 

maintain the grommet 74 in position. A similar connec- Each core module 126 has a horizontal inlet tube 134 

tion is established between the grommets 74 and the projecting from and in communication with the collec- 

wall 29. 40 tion tank 128 and a vertical outlet tube 136 projecting 

To lock the modules into place, structure as shown in from and in communication with the bottom collection 

FIGS. 3 or 4 is utilized. In FIG. 3, a strap 92, having its tank 130 (FIG. 8). The modules 126 are assembled to a 

lower end welded to the forwardly facing surface 102 of frame 10 such as that shown in FIG. 1 in substantially 

the collector tank 34, is attached to a forwardly facing the same manner as the serpentine fin core modules 32. 

surface 94 at the upper portion of the tank 12. A nut 96 45 The assembled core modules 126 reside in side-by-side 

is welded to the inside surface 98 of the tank 12 for relationship as shown in FIG. 8. 

threadably mating with a bolt 100 that is directed To maintain a predetermined spacing between adja- 

through the strap and the tank surface to secure the cent modules 126 and control lateral vibrations, spacers 

strap 92 in place. 138 are provided. Each spacer 138 comprises a bracket 

As an alternative to the strap 92 in FIG. 3, a strap 104 50 140 and a clip 142 for connection thereto. The bracket 
is welded to the rearwardly facing wall 106 in FIG. 4 140 has a generally U shape with a body 144 and verti- 
and has an offset portion 108 and a mounting leg 110, cally spaced, aligned legs 146, 148 bent at right angles to 
which seats facially against the wall 26 on the tank 12. the body 144. The spacing of the legs 146, 148 is such 
A nut 96 cooperates with a bolt 100 to secure the strap that the underside 150 of the upper leg 148 resides fa- 
leg 110 to the tank 12. 55 daily against an upwardly facing surface 152 on one of 

The straps 92, 104 block the escape of the tube 58 the plate fins 132 and the upwardly facing surface 154 of 
from the openings 28. As long as the tube 58 is in the the bottom leg 146 resides facially against a down- 
opening 28, upward shifting of the core module is pro- wardly facing surface 158 on another, lower plate fin 
hibited by the tube 58 within the opening 28. 132. The clip 142 is L-shaped and has one leg 160 over- 

To disassemble any one of the core modules 32, the 60 lying and secured as by a screw 162 to the body 144 of . 

strap 92, 104 is first released and the upper portion of the bracket 140 so that the other leg 164 resides between 

the module 32 is tipped in the direction of arrow 112 in plate fins 132 on adjacent modules 126 and maintains a 

FIG. 6 sufficiently that the inlet tube 58 is disengaged spacing between modules 126 equal to the thickness of 

from grommet 74 for some slight distance. Upon this. the leg 164. 

occurring, the module is moved in the direction of 65 Various other arrangements of modules can be used 

arrow 116 in FIG. 7 to pull the tube 70 from the grom- consistently with the invention. For example, pairs of 

met 74 and separate the module from the frame. If de- modules 168, 170 can be stacked vertically, one upon 

sign is as per FIG. 3, there is clearance 114 (FIG. 3) the other, between manifold tanks 12, 14, as shown in 
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FIGS. 10-12. In these Figures, a plate fin core module To complete assembly of the module 332 and frame 

construction is shown, however it should be understood 310 in FIG. 13, the module 332 is urged downwardly to 

that a serpentine fin core module could be used in the seat the tube 370 in the port 330 and thereafter the upper 

same manner. end of the module 332 is urged towards the right to seat 

In FIG. 10, two vertically stacked modules 168, 170 5 the tube 358 in the port 328. Rubber grommets, as previ- 

are shown connected to a frame 172 consisting of side ously described, can be used to seal the connection 

frame members 16, 18 and inlet and outlet manifold between the tubes 358, 370 and ports 328, 330. 

tanks 12, 14 respectively, the same as on the frame in It can be seen that the core modules are readily as- 

FIG. 1. Midway between the tanks 12, 14 a horizontal sembled and disassembled and are positively, sealingly 

angle iron brace 184 is provided and rigidly attached at 10 locked in place on the radiator frame. Further, the core 

its ends to the side frame members 16, 18. modules are isolated from assembly stresses, destructive 

The upper module 168 has an upper collection tank shock and thermal stresses as well as twisting forces on 

186 and lower collection tank 188. The lower module the radiator. 

170 has an upper collection tank 190 and a lower collec- what 1S clamied 

tion tank 192. Communication is established between 15 . An ^proved 1 cooling system of the type having an 

the upper collection tank 186 and lower collection tank inlet manifold tank, an outlet manifold tank and at least 

188 on the upper module 168 by tubes 194 and tubes 196 one module with conduit means for establishing com- 

establish communication between the tanks 190, 192 on munication between the manifold tanks, the improve- 

the lower module 170. ment comprising: 

The lower module 170 is first connected to the frame 20 flrst <f>peraUng male and female elements on the 

172 and has a vertically oriented tube 198 depending module and one of the manifold tanks for estob ish- 

from the tank 192. The tube 198 is directed through I 

lL lt „ n „ , iX4 . . ... , _Jv and the conduit means upon said module and one 

port 30 in the wall 29 on the tank 14 to estabh h commu- ^ each Qther fa a 

nication between the chamber 22 defined by the tank U ^ ^ ^ ■ 

and the tank 192. A grommet (not shown in FIG. 10) second cq ; male ^ female Qn ^ 

seals the connection between the tanks 14, 192. The mQdule £ ^ ^ Qf ^ manifold ^ for 

upper tank 190 has a flat strap 214 secured to a ^ar wall estabHshin communication between the other 

216 thereon. The strap 214 is secured as by a bolt 218 to manifold tank ^ the conduit means said 

a verticaUy extending leg 220 on the bracket 184. A 3Q modu , e and Qther manifold tanks being moved 

weld nut 222 is attached to the leg 220 to facilitate ^ each other in a secQnd direct ion that is 

assembly. A baffle 224 is interposed between the leg 220 transverse to said first direction, 

of the bracket 184 and the strap 214. With the bolt 218 whe reby with the first and second cooperating male 

tightened, the module 170 and baffle 224 are positively and female elements connected communication is 

held m place on the frame 172. 35 established between the manifold tanks by said 

The top of tank 190 has a support block 226 with a module, 

vertical bore 228 therethrough to closely accept a verti- 2 . The improved cooling system according to claim 1 

cal tube 230 projecting from the lower collection tank wherein said first and second directions are at approxi- 

188 on the module 168. A rubber grommet 232 is fit in mately 90* to each other. 

the bore and makes close sealing connection between 40 3. -phe improved cooling system according to claim 1 

the tube 230 and block 226 in the same manner as the wherein at least one of said first and second cooperating 

grommets 74, previously described. male and female elements comprises a port in one of the 

The upper module 168 is assembled between the manifold tanks and module and a tube to fit within the 

lower module 170 and tank 12 in the same manner as the port on t h e other of the manifold tanks and module, 

modules 32 are assembled to the frame 10, as shown in 45 4. ffa improved cooling system according to claim 3 

FIGS. 6 and 7. With the module 168 tilted and the tube wherein said port has a resilient grommet to sealingly 

230 extended into the bore 228, the top of the module surround the tube that is fit therewithin. 

168 can be pivoted towards the tank 180 to seat a hori- 5, The improved cooling system according to claim 1 

zontally projecting tube 232 in a port 28 in the tank 12. wherein means are provided on one of the manifold 

A strap 236 is attached like the straps 92 to maintain the 50 tanks to block movement of the module and thereby 

module 168 positively against the frame 172 and thereby prevent disconnection of one of the first and second 

prevent disengagement of the module 168. cooperating male and female elements and with the one 

Other variations are also within the scope of the in- of the first and second cooperating male and female 
vention. For example, it is also possible to provide more elements blocked in connected relationship disconnec- 
tion one row of modules in a fore and aft direction on 55 tion of the other of the first and second cooperating 
the frame. male and female elements is prohibited. 

Further, the locations of inlet tube 58 and the port 28, 6. An improved cooling system of the type having an 
in which the tube 58 seats, and/or the outlet tube 70 and inlet manifold tank, an outlet manifold tank and at least 
the port 30, within which the tube 70 seats, described one module with conduit means for establishing corn- 
above, can be reversed, as shown in FIG. 13. A radiator 60 munication between the manifold tanks, said module 
frame 310 is shown schematically with an intake mani- having a front and rear, a top surface and a bottom 
fold tank 312 and outlet manifold tank 314. Recesses surface, the improvement comprising: 
328, 330 are provided in the inlet and outlet sections, a first tube on the module projecting below its bottom 
respectively, of each module 332. The module 332 is surface and in communication with the conduit 
shown in a position relative to the frame 310 cor re- 65 means; 

sponding to the FIG. 6 position. Tubes 358, 370 are a second tube on the module projecting rearwardly 

provided on the inlet tank 312 and outlet tank 314 to therefrom and in communication with the conduit 

seat in the module recesses 328, 330, respectively. means; 



4,741,392 
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first port means in the outlet manifold for receiving 
the first tube to establish communication between 
the outlet manifold tank and conduit means upon 
the first tube being directed downwardly into the 
first port means; and 5 

second port means in the inlet manifold tank for re- 
ceiving the second tube to establish communication 
between the inlet manifold tank and conduit means 
upon the second tube being directed rearwardly 
into the second port means, 10 

whereby with the first and second tubes in the first 
and second port means communication is estab- 
lished between the manifold tanks through said 
module. 

7. The improved cooling system according to claim 6 15 
wherein said inlet manifold tank has a surface that faces 
the top surface of the module and the outlet tank has a 
surface that faces the bottom surface of the module and 
with the first and second tubes in the first and second 
port means, the top module surface is spaced from the 20 
facing inlet manifold surface and the bottom module 
surface is spaced from the facing outlet manifold surface 

to facilitate assembly and disassembly of the module. 

8. The improved cooling system according to claim 6 
wherein means are provided on the inlet manifold tank 25 
to block forward movement of an upper portion of the 
module with the second tube in the second port means 
and thereby prevent separation of the module from the 
inlet and outlet manifold tanks. 

9. The improved cooling system according to claim 8 30 
including at least a first and second module connected 

to the inlet and outlet manifold tanks and means are 



provided between the inlet and outlet manifold tanks 
for cooperating directly between the first and second 
modules to maintain a fixed relationship of the modules 
between the inlet and outlet manifold tanks. 

10. The improved cooling system according to claim 
8 wherein the blocking means comprises a strap on the 
module and means securing the strap to the inlet mani- 
fold tank. 

11. A core module for establishing communication 
between spaced inlet and outlet tanks on a radiator 
frame, said core module comprising: 

a first collecting tank; 

a second collecting tank in spaced relationship to said 
first collecting tank; 

means communicating between the first and second 
collecting tanks; 

a first tube on one of the first and second collecting 
tanks and projecting from the one collecting tank 
in a first direction for establishing communication 
with one of the inlet and outlet tanks; and 

a second tube on the other of the first and second 
collecting tanks and projecting from the other col- 
lecting tank in a second direction that is transverse 
to the first direction for establishing communica- 
tion with the other of the inlet and outlet tanks. 

12. The core module according to claim 11 wherein 
said core module has a top and bottom and the first tube 
is directed horizontally for communication with the 
inlet tank and the second tube is directed vertically for 
communication with the outlet tank. 
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RADIATOR ILLUSTRATIONS & SPECIFICATIONS 




Core Size: 23Hx15Hx1 



Tank Sizes: 



1 Row 



2«x16H 

l s /ie Dia. Top Right 
1Me Ola. Bot. Left 
Oil Cooler 11 Iff 
Eng. & Trans. 
Construction: Plastic tanks/Aluminum core 



Hose Fittings: 
Type Mount: C 



Inlet 
Outlet 
Inlet 
Outlet 




Core Size: 23&x15tfx1 t Row 

Tank Sizes: Inlet MxWA - 

Outlet 2Mx 16H 
Hose Fittings: inlet \¥* Dia. Top Right 
Outlet 1Ms Dia. Bot. Left 
Type Mount: C Oil Cooler 11 W 

Construction: Plastic tanks/Aluminum core 
Comments: HRL Connection on RH Tank 




Core Size: 13 x 20 x VA 
Tank Sizes: Inlet 

Outlet 
Hose Fittings: Inlet 

Outlet 

Type Mount: FM 



2 Row 

2tfx20 
2Kx20 

IX Dia. Top Right 
V/SDia. Bot. Left 
Oil Cooler 12 



Construction: Brass tanks/Copper-Brass core 
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Core Size: 23Kx15tfxt 5 i 



Tank Sizes: 



3 Row 



Hose Fittings: 



Inlet 
Outlet 
Inlet - 
Outlet 



2%xm 

2Hx16M ' 
1Ms Oia. Top Left 
1Ma Dia. Bot Right 
Type Mount: C Oil Cooler 11 

Construction: Brass tanks/Coppsr-Brass core 
Comments: Sensor Fitting on LH Tank 



Core Size; 28H x 17x1 1 Row 

Tank Sizes: Inlet 2Kx18 5 ^ 
Outlet 2lixWA 
Hose Fittings: Inlet 1 5 /« Oia. Top Left 
Outlet \% Dia. Bot Right 
Type Mount: C Oil Cooler 11 ? /T 

* 4 Plate 

Construction: Plastic tanks/Aluminum core 
Comments: HRL & CLI w/Plugs on RH Tank 



2XX18K 



1 Row 



Core Size: 30^ x 17 x1 
Tank Sizes: inlet 

Outlet 2KX.18X 
Hose Fittings: Inlet 1X» Dia. Top Left 

Outlet 

Type Mount: C 



1 s /» Dia. Bot Right 
Oil Cooler 11 # 
4 Plate 

Construction: Plastic tanks/Aluminum core 
Comments: HRL & CLI w/P!ugs on RH Tank 





43 2039 
MITSUBISHI 




Core Size: 23*4 x 15H x 1H$ 3 Row 
TankSi2es: Inlet ZHxWA . 

Outlet 2«x16tf 
Hose Fittings: Inlet VA* Dia. Top Left 
Outlet IKd Dia. Bot Right 
Type Mount: C Oil Cooler 11 W 

Construction: Brass tanks/Copper-Brass core 




Core Size: 14Kx22MxM 1 Row 

Tank Sizes: Inlet \%x22*A 
Outlet 1%x 22 3 4 
Hose Fittings: Inlet VA Dia. Top Right 
Outlet 1H Dia. Bot. Left 
Type Mount: FM Oil Cooler None 

Construction: Brass tanks/Copper-Brass core 
Comments: Sensor Fitting on Bpttom Tank 



Core Size: 16 3 /4 X 2314x2. 3 Row 

Tank Sizes: inlet 214x23% 
Outlet 214x23*4 
Hose Fittings: Inlet 1% Dia. Top Left 
Outlet 1% Dia. Bot. Right 
Type Mount: FM Oil Cooler 1W 

Construction: Brass tanks/Copper-Brass core 
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RADIATOR ILLUSTRATIONS & SPECIFICATIONS 

'A 



Core Size: 26 3 4 x 1 7 x VA 3 Row 

Tank Sizes: Inlet mtWA 
Outlet m*WA 
Hose fittings: Inlet 1K« Dia. Top Left 
Outlet M Dia. Bot Right 
Type Mount: C 2 Trans Oil Cooler 11 If 
Construction: Brass tanks/Copper-Brass core 




Core Size: 26Mx 17x1 



Tank Sizes: 
Hose Fittings: 
Type Mount: C 



Inlet 
Outlet 
Inlet 
Outlet 



2 Row 

2^x181* 
2Hx18H . 
1Kb Dia. Top Left 
VA% Dia. Bot. Right 
Oil Cooler 11 if 
Plate 



Construction: Brass tanks/Copper-Brass core 




43 2142 
TOYOTA 




Core Size: 22Kx.12 J ix1tf 



2 Row 



Tank Sizes: Inlet 2x13 
Outlet 2x13 
Hose Fittings: inlet 1tf Dia. Top Right 
Outlet 1% Dia. Bot. Left 
Type Mount: P Oil Cooler None 

Construction: Brass tanks/Copper-Brass core 
Comments: Sensor Fitting on LH Tank 
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43 2165 
TOYOTA 




Core Sbe:15!4 x 37 x VA 4 Row 

Tank Sizes: Inlet 3ttx37fc 
Outlet 3Vix37tt 
Hose Fittings: inlet 1% Ola. Top Right 
Outlet 2 Dia. Bot Left 
Type Mount: FM Oil Cooler 12' 

Construction: Plastic tanks/Aluminum core 



Core Size:12%x26Kx« 



1 Row 



Tank Sizes: 

Hose Fittings: 

Type Mount: P 
Construction: Plastic tanks/Copper-Brass core 



Inlet 
Outlet 
Inlet 
Outlet 



VAxlVA 
VAtlVA 
VA Dia. Top Right 
1KDia. Bot. Left 
Oil Cooler None 



Core Size: 27^x18 3 ix1 1 Row 

Tank Sizes: Inlet VAxWA \ % 
Outlet 3 x 1814 
Inlet VA Dia. Top Right 
Outlet VA Dia. Bot. Left 

Oil Cooler 8* 
Construction: Plastic tanks/Aluminum core 



Hose Fittings: 
Type Mount: C 





Core Size: 2251x1 W x2H 



2 Row 



inlet 3x1814 
Outlet 3 x 18M • 
inlet VA$ Dia. Top Right 
Outlet VA Dia. Bot Left 

Oil Cooler 12* 



Tank Sizes: 

Hose Fittings: 

Type Mount: C 
Construction: Plastic tanks/Aluminum core 



Core Size:14^x23^x1K 2 Row 
Tank Sizes: Inlet 1Mx23 ? ^ * 

Outlet 1Kx 23 7 ^ 
Hose Fittings: Inlet VA Dia. Top Left 
Outlet m Dia. Bot Right 
Type Mount: FM ' Oil Cooler 1 0>f 

Construction: Brass tanks/Copper-Brass core 
Comments: Sensor Fitting on Bottom Tank 




Core Size:27Mx18 3 ix2 
Tank Sizes: inlet 3 x 1814 

Outlet 
Hose Fittings: Inlet 

Outlet 

Type Mount: FM 



2 Row 



3x1814 

VA Dia. Top Right 
VA Dia. Bot. Left 
Oil Cooler 12' 



Construction: Plastic tanks/Aluminum core 

4 row model available 
see HeatbosteR mode! 43 6009 
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RADIATOR ILLUSTRATIONS & SPECIFICATIONS 



K 




Core*Size:27Hx.18Xx1K 



1 Row 



Tank Sizes: 

Hose Fittings; 

Type Mount: C 
Construction: Plastic tanks/Aluminum core 



Inlet 
Outlet 
Inlet 
Outlet 



3x18M 

VA Dia. Top Left 
I^Dia. Sot Right 
Oil Cooler 12* 




1 Row 

1*4x15 
3x15 

VA Dia. Top Left . 
1# Dia. Bot. Right 
Oil Cooler 10* 
Construction: Plastic tanks/Aluminum core 

fyJCA^ ft- jv'iorjf^, 



Core Size:24x14 ? /$x1 
Tank Sizes: Inlet 
Outlet 
Hose Fittings: Inlet 
— Outlet 
Type Mounttjw 




Core Size:27Mx 18Hx1K 1 Row 
Tank Sizes: Inlet VA xWA 

. ' . Outlet 3 x 1 8M 
Hose Fittings: Inlet VA Dia. Top Right 
Outlet VA Dia. Bot Left 
Type Mount: C Oil Cooler 12" 

Construction: Plastic tanks/Aluminum core 




Core Size:23&x30!4x2 1 /< 
Tank Sizes: Inlet 3Vix31 

Outlet 
Hose Fittings: Inlet 

Outlet 

Type Mount: FM 



4 Row 



3Hx31 

1 3 /<Dia.Top Right 
2 Dia. Bot. Lett * 
Oil Cooler 12'. 



Construction: Brass tanks/Copper-Brass core 




Core Size: 18 xlBtfxl 
Inlet 
Outlet 
Inlet 
Outlet 



Tank Sizes: 

Hose Fittings: 

Type Mount: C 
Construction: Plastic tanks/Aluminum core 



1 Row 

1Kx18K 
1KX18M 

1Kb Dia. Top Right 
1'^ Dia. Bot Left 
Oil Cooler None 




CoreSize:21 x3Mf x1H 
Tank Sizes: Inlet 3 x 30H 

Outlet 
Hose Fittings: Inlet 

Outlet 

Type Mount: FM 



3 Row 



3 x 3<M 

VA Dia. Top Right 
1« Dia. Bot Left 
Oil Cooler 12' 



Construction: Brass tanks/Copper-Brass core 





43 2206 
NISSAN 



Core Size: 19^x 265^x2 3 Row 

Tank Sizes: Inlet 3 x 26H 
Outlet 3x26^ 
Hose Fittings: Inlet VA Dia. Top Right 
Outlet VA Dia. Sot Left 
Type Mount: FM Oil Cooler 12" 

Construction: Brass tanks/Copper-Brass core 
Comments: w/TOC Adapt, Sensor Fit 
w/Plug Bot. 



Core Size: 27&x18x2K 
Tank Sizes: Inlet 3x18K 
Outlet 

Hose Fittings: Inlet 
Outlet 

Type Mount: FR 



2 Row 



3x1814 

VA Dia. Top Left 
IK Dia. Bot Right 
Oil Cooler 12' 



Construction: Plastic tanks/Aluminum core 



Core Size: 14tfx25tfx« 1 Row 

Tank Sizes: .Inlet IX x 26V* 
Outlet 1Xx26« 
Inlet VA Dia. Top Right 
Outlet VA Dia. Bot Left 

.Oil Cooler 1 1ff 
Construction: Brass tanks/Copper-Brass core 



Hose Fittings: 
Type Mount: Pin 
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RADIATOR ILLUSTRATIONS & SPECIFICATIONS 





/ 



/ 



Core Size:25^x15M x 1 5 A 2 Row 
Tank Sizes: Inlet 2tfx15K 
Outlet 2Kx15M 
Hose Fittings: Inlet 1 '4 Dia. Top Right 
Outlet VA Dia. Bot. Right 
Type Mount: CF/P Oil Cooler 10* 

Construction: Plastic tanks/Aluminum Core 




Core Size: :25Mx15Kx1«i 2 Row 
Tank Sizes: Inlet 2Vfx15X 
Outlet 2tfx15H 
Hose Fittings: Inlet VA Top Right 

Outlet IKBoLMUft. 
Type Mount: CF/P Oil Cooler 10* 

Construction: Plastic tanks/Aluminum Core 




Core Size: 30 x 17x1 1 Row 

Tank Sizes: inlet 2x17K 

Outlet 2x17K 

Hose Fittings: Inlet IMOia. Top Left 

Outlet VA Dia. Bot Right 
Type Mount: FM/P Oil Cooler 12* 

Construction: Plastic tanks/Aluminum core 




NEW AVAILABLE 



NEW check for availability 



FORD 



43 2381 
GM 



Core Size: 248 xlSXxl 1 Row 

Tank Sizes: inlet 2x16 
Outlet 3x16 
Hose. Fittings: Inlet l«Oia. Top Left 

Outlet 1«Dia. Bot. Right . 
Type Mount: P • Oil Cooler 12* 

Construction: Plastic tanks/Aluminum core 



Core Size: 1 3« x 25« x « 1 Row 

Tank Sizes: Inlet 1%x26M 

Outfet 2x26M 
Hose Fittings: Inlet \ 1 % Dia. Top Left 
Outlet IMOia.* Bot Right 
Type Mount: P Oil Cooler 1 0K* 

Construction: Plastic tanks/Aluminum Core 



Core Size: 34 x \8Ya x 254 4 Row 

Tank Sizes: . Inlet 3%x20% 
♦ Outlet 3Ax2&A 
HoseRttinos: Inlet 1% Dia. Top Left * 
Outlet WrDia. Bot. Right 
Type Mount: C Eng/T rans Cooler 8$f 
Construction: Brass" tanks/Copper-Brass core. 



NEW check for availability 
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43 2386 I 






CADILLAC 












Core Size: 30M x 1 7M x K 1 Row 

Tank Sizes: Inlet 2 1 /lx 18M 
Outlet 2tfx18K 
Hose Fittings: Inlet 1K« Dia. Top Left 
Outlet IMaDia. Bot Right 
Type Mount: C Oil Cooler 11 W 

Construction: Plastic tanks/Aluminum core 



Core Size: 3014 x 15 x tMs 1 Row 

Tank Sizes: Inlet 2tfx16H 
. .Outlet 2Kx16« 
Hose Fittings: Inlet 1 5 /* Dia. Top Right 
Outlet i% Dia. Bot. Left 
Type Mount: C Eng/Trans Cooler 1 Ivf . 
Construction: Plastic tanks/Aluminum core 



Core Size:30^x 15x1^ 1 Row 

Tank Sizes: Inlet 2Hx16H 
Outlet TAxWA 
Hose Fittings: Inlet 1K* Dia. Top Left 
Outlet VA% Dia. Bot. Right 
Type Mount: C/P Oil Cooler 11 if 

Construction: Plastic tanks/Aluminum core 
Comments: Sensor Fitting on RH Tank 
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Core Size: 24Ms x 1 45* x 1 V4 * ' 2 Row 
Tank Sizes: Inlet 2«x15Vi 
Outlet 2«x15V* 
Hose Fittings: Inlet IViDia. Top Left 
Outlet IViDia. Bot Right 
Type Mount: C Oil Cooler 10' 

Construction: Brass tanks/Copper-Brass corp. 

*s (J 



CAN USE^I 

MODEL 43 2192 



t 



43 3891 
FORD 



CoreSize:24y«x14«x2 



Inlet 
Outlet 
Inlet 
Outlet 



2 Bow 



Tank Sizes: 

Hose Fittings: 

Type Mount: C 
Construction: Plastic tanks/Aluminum core 



2tfx15tf 
2MX15V4 
IViDia. Top Left 
IViDia. Bot. Right 
Oil Cooler 10" 



1 

< 



43 3894 
FORD 



Core Size: 27% x 18W x1K 2 Row* 
Tank Sizes: Inlet 1%x18V£ ^ 
Outlet 1%x18V*' % 
Hose Fittings: Inlet W* Dia. Top Left -v 
Outlet 1«Dia.BDtRi9h£| 
Type Mount: FR Oil Cooler None,. 

Construction: Brass tanks/Copper-Brass corel 
Comments: Can Use 43 2184 

CANUSE 11 ^^^ 
MODEL 43 2192 





8 1 








43 3898 i 






FORD 1 




m 


.-. .-II 





Core Size:27 s /i6 x 18K x 1 V4 2 Row . 
Tank Sizes: Inlet 1%x18V4 
Outlet 1%x18V4 
Hose Fittings: Inlet 1% Dia. Top Left 
Outlet 13* Dia. Bot Right 
Type Mount: FR Oil Cooler None 

Construction: Brass tanks/Copper-Brass core 



Core Size: 18 x 18K xVA 1 Row 

Tank Sizes: Inlet JMx18Vi 
Outlet?^ x 18V* 
Hose Fittings: Inlet 1 % Dia. Top Right 
Outlet 1J4 Oh. Bot Lett 
Type Mount: C Oil Cooler None 

Construction: Plastic tanks/Aluminum core 



1 Row,- 



Core Size:18x18Kx1M 
Tank Sizes: Inlet 1Xx18Vi 4 

0utle5»£x18!4 -4 
Hose Fittings: Inlet VAs Dia. Top Rights- 
Outlet IViDia. Bot. Left 
Type Mount: C Oil Cooler 12' 

Construction: Plastic tanks/Aluminum core^ 
Comments: w/TOC Adapters c 



43 3899 
FORD 



fc 





2 Row 



Core Size: 18x1814x1% 
Tank Sizes: Inlet Wx18V4 

Outlet 3x18*4 
Hose Fittings: Inlet VA$ Dia. Top Left- 
Outlet 114 Dia. Bot Right 
Type Mount: C Oil Cooler 12" 

Construction: Brass tanks/Copper-Brass core 



Core Size: 22V4x18Kx1J* . - 1 Row 
Tank Sizes: Inlet 2x18 3 4 
Outlet 3Mx18 3 /a 
Hose Fittings: Inlet VA% Dia. Top Right 
Outlet VA Dia. Bot Left 
Type Mount: C Oil Cooler 12' 

Construction: Plastic tanks/Aluminum core 
Comments: w/TOG Adapters 



Core Size: 23*4x1 5H 1 1 1 RoW * « 

Tank Sizes: Inlet 2tfx16i* 

Outlet 2«x16Vi , 
Hose Fittings: Inlet l^eDia.Top te^ 

Outlet 1 Ms Dia. Bot j. Right. 
Type Mount: C OBCoolwII*/ 
Construction: Plastic Tanks/Aluminum Core ► . 
Comments: Sensor Fit w/Plug, ■ • i 

.Push-in Adapt. 
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